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jfmm^bfe, mz-tt. mm^m (wo) mo 2/0 5 6020^7 ncie** 

£ fix v ft* tf y -r wi^v ^PEGf ^ttt-t ofib<z)3R*tt# y ^HK* s ^® 

20 X^tc 0 

25 x £ u * L,xifr *is&<D%um# y the* wstefeM&tf y ^ ^ h %m 

(b) ^«L«^m^^Lt^UI5l 
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( c ) x© (b) <Dmm.fcn^zwm<n^*Wfew<»^<nnmt^%, 

10 OSltRlftft2§# (b) fco\,^X<Dm&mX*&Z>o 

m 2 7km^^-V(DC d S ft^/h*£^^VV=¥~ &Wl&fcttirZ>N a C l <^^JB 
Ift^&TFiry^yVfo&o OttTex RSA 0.30MNaCl», -^rbT^fis 
Tex SA 0.3 0MNaCl»/TTo 
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l®e*n«t>o-c«:v^ ^kb<te/v/x^££n;#\ tfvv^e 

10 t"L-5 0 

v-vt-S (-COOH), (-SO3H) *3<fctJ^;**j>/S 

O 
II 

( - P(OH)2 ) 

y zshK2 mu±&im-tz z.thx%z> 0 

r <D «fc 5 fcffif«142&Hi£r b^H«^te«r^rf« *K y ^HUtfr ^ V h tt, MxLfcT, 

t ^/Mirf5fc©ttm #y^-#^ (a) : 



4 



WO 2005/036172 



PCT/JP2004/013258 



CH, = C — COX — (CH 2 ) D — ( A ) 

\ R 3a 

D*ttU Ri«t4 7 KiRJS^yS:ttC 1 _ 6 r/^/VS**U R^WR^miiUTC,. 
6 T/V^yvS^-fd\ &tcteR 2a &&T$R 3 *te, ^b^tS^ISf 
ot, *fo35;6fi0»llK- : f-lt>U<W:2fl, ^^fc^^ra^^l^tr^A/tfVN-Ct £^5 

X«-0-^fc«-NH-^U ^LT 

ptt2~6©ffi»rcfcSo] t-t^ti^^y^- , *fcr±— «s£ (b) : 
R ib 
I 

CH 2 = C — COO — (CH 2 ) q — Y ( B ) 

R "fc^SWf^fcttC i-eT/^/VS^U Ytt*A^?^^ (-COOH) % 

io ^/v* (-SO3H), ^^/vafr (-OSO3H) 3=fcf»=^v^;**/ 

o 
II 

(-OPtOH^) 

qte0~4<7}^-?&3^ q^0©f^iat Y^^JDSC^Sr*^] T?**tt5 i E-/'^ 
15 6 7^W5y-C 2 . 4 TW), ^y (^#5>«4-q>-N > N-^C 1 _ 6 T^ 

20 mmm^i^QB^^\^hv<n^T^^'VM, =?vk 

n-/PtVK i s o-^PtVK n-^/K s e c.-^/K t e r t.-^/K n 

-tffcifc (A) ^*5Wt, R 2a *3J:TJ?R 2b «> *ih/6>^»#f*fi0llW-?i:— fttft^t, 
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-o. -o. -O. -cr. 



— N Jj —NO — N S — N N — CH 3 

fit*, 7Ky^-^-^i^^/h^^^N^^#^^7j<tt^y^»> 

5 f-u^yy =»—/K Tjfy (t'-ywn^), j#y (^fpjj k>0 fciW!) (n, 
r.iifts-c#5o ^ijxfi/y^yn^^yv- 

io \s^b%m&-fz>o 

-t&tfy^— f^fc^^y^HPHr^^M^ £;hk(0 2«fcL<tt:3ll<Ba8«:, ^ 

J: 5 ^^fi^^^l^Slftftk^ UT{* N 0»J*.fc£ Kataoka et al., Macromolecules, 
1 9 9 9, 32, 6 8 9 2-6 8 9 4 MfE*6<£>TlE— jfeA (A-l) 

20 — (A- 1 ) : 
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R 1a. 
I 

H -<CCH 2 7— (OCH 2 CH 2 f- O — L, , — Z 



I 

c = o 



(CH 2 ) pI 
I 

N 

/ \ 

R 2a. R 3a. 



(A- 1 ) 



l 3 ' itc^T^u^tam'm^^mu 

m' 0,0 0 OCDmkXMs 

n' ttlO~2 0,0 0 0©M-efc^ -^LT 

V\&S N v^n^yv-tU, TIB— 1££ (M) T^£*L£/Ky (xf i/y^iJa^) 

20 -T5 0 

— $x2£ (M) : 
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R a 
I 

X (r CH 2 -H~ L 1 — O — (- CH 2 CH 2 0 Lj — C = CH 2 (M) 

afrK xfctaMfjgC^ -coomI Mfita&j^*fcf#fr^&Si-k -c 

HR*R 2 Cir-e, R^VRU aWcbTs C 1 _ 6 T/l^P'/l^-**>at 7 *.=Jltfr*t 

/jtot-OCHR' -CH 2 0-tfcoT, R' b< ttC^.T^Aa&T?*) 

S36S:*-r) *fctt-CH=04«U 

10 L a f±#/i^=i/Hi, C 1 _ 8 T^^**fettC 1 _8T/i^/V'73i^V'>'*Sr3RU 
ntt2~10,0 0 0©S^:tfe!3, ^LT 

p tt 1 ~ 5 (DimcVhZo fc*5, C ^,7/14/^*^ 7i^/W C ^aT/l^/l'tf-^X 

WJI^oT, 3U$rC#S„ Ci^T/^Wy^LT^ -CH 2 - -(CH 2 ) 2 -, -(C 
15 H 2 ) 3 -, -CH 2 CH(CH 3 )CH 2 -Wj^§ 0 

— jBs*: (m) t^^v^c^e;^ 011*. tf, — JttiS; (a) : 

R 1a 

I / R2a 

CH 2 = C — COX — (CH 2 ) — N ' ( A ) 

N R3a 

[5£tf>, R 1 ^*WIIW^*fcttC 1 _ 6 T/i^/vajSr*U R 2a *3J:r^R 8a wa6S:b"CC 1 _ 

Xte-O-^fcfi-NH-Sr^U -£UC 
pf42~6tf>fflE8fre&3o] T-S^^/^-i^ 
^WJx Flitl (C) : 
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R° R c 
I I 

CH 2 = C — Y'— A — Y'— C=CH 2 (C) 

*fc«-NH-^U Afi^rn^l^^Sx ~(CH 2 ) - r it 1 ~ 4 (DmfcX* 

io 0* bv ^^«5^WJ§rfflv y -^--efe <9 , ^<D$sat^tei&^ (m) 

Ov^n^y^t-^; (A) ^/^-.b-m (c) <D*M£iJte, m&o^fffi 

$f*b<«l O~7OM*%^3 0~9 0S*%^0.1~2OS*%-efel9 > «£ <9 
£?£b<te— ffl&Z (A) ©v^n^y-7-^10~5 0iI%, — (A) ^/-r- 
15 ^4 0~8 0 fift%, — ffi& (C) <D$g»J^ 0.2-10 4*%T'fe <9 s #{-0* U < «\ 
Wtl, 1 5 ~ 3 0 Mr%, 5 0-6 0 S*% & J; T>* 0 . 5 ~ 1 5 01 £ J^t? 

1 5o * fc, / -^-te, £k±.<D*: y -^—(DUmMU 1 o 0 fcSfr U 0.5~4 0 M 
dtub ©^/-v-OM^ft £^#T. Will LT, 

«tKWA-c% gi^j^L-r, mm&vv*. i§i»?-by^ iiiMr^r-^ 

4,4' -7)/^-4-e/Ty/^y7 >-mm*m V vC, i&gfd £ «9 JpfiT^fr 5 ^ £ & 

ts mstfy^—itmifr (sitter— x> m^^So r<^£5&« 

■=F«*cS^ KJSteSavvc* (a) (D^pu^s^—h (b) o=3^y-^— £ (c) 
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#Rfi£, 7«^^y/Hife2-t Kndp-S/ot^/v (HEMA) bW&^<OM®&& 

^©jg^W^^&tr ^-fe^^-e^t brfijffl saws r. kfemtoxh 0 , 

&ZWD¥m&. mfeZtlZhOX-teWK ZnS, CdSe, CdS, 

InP, InAs, CdTe, ZnSe, Z nT e^^JBft^fctt-tttb^^H*** 
^Jfc^ <t t) ff^fc^^^/V-T?*) 3 £ £ t>^l b*VC V ^ (Mx.fi> Chan et al, 
20 Science Vol. 281 (1998) 2016 — 2018; Mamedova et al., Nano Lett., 
Vol. 1 (2001) 282-286, «0„ bfc^oT, ^m^^W^f-^. 

lasa* i ~ 2 o n mo^iai^{cfc6 r t z 0 £> (D^m^mmL-^it.^ 
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wz.&s mmmt<D 1 1 Brn^itn 1 1 1 Bm<o5&<om^<D7mm&±sm 
^*<D7mmkm&m&^xwmm*mm.ttft&u te^umm. vibw&>% 
5 m k v&mk <Dm.(D7kmm&tcfeH 2 s t m&mfrtz z.tK&Y>, 

V>T, ^yf-ffa- (in situ) T^^^tSr i t J;5C i: t^5„ 

fi£5 mtf, ffl 

^Ifl (WO) 102/0 5602 0t^7l/j» M£fEffi<0^££*:£>3:TiU *fc(« 
10 =H^m UT^ffl-ttLfi J: V \ 

vft±w$mmft mz.& &m id&nx.s^ mi (a) 
15 m*/N$frte* m^*<DW&kmmm*mi-zJM#^?wg m<my^&htc 

a»«fc 5 fc^K^&SSfl^S mi (b) <*&iaf£^£;ft,5J;5K:> #^&^>#-&a 
20 ^^x»#5c 

HI 1 ( a ) \Zyj*+ X 0 ft* ^;?fC*3 &TMmt<Dl^iiitcm&m<Dtcft<Dg&^ 

25 ^J»o pH^ 6. 5-10. 0 izMffitS - <t «t •? , _b|B<0*£££ fef±®*Sr3 1 
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m. (Nac U Na 2 C0 3 % Na 2 S0 4 f) (DM^O. 1 ~ 2M\Z.mSfctZ>Z- 1 \Z.£. 

tftfflfcft, 01 (a) OS»fr*fcW3R^S3ac:ofeW»i:iai (b) tf>3!iRlft 

TV>S^^«, ^nfe^@«£^ra^^^=¥-^»J (FRET) CO^b^lJffiU 

t, mi (a) T?^^s«t5'fciW»fcEi (b) -e^^tt5<t5^^»J"e#So 

3^1211-5 t><zrc#v\, ^3H#M£oT, ^m^P^^ti^irWW^^ -LIB 

M[l : :/n (PEG/PAMA= 500 0/14000) OJ&M* 

20 r^gBSfcTOfi* (TW;«^a-a c e t a 1 -PEG-PAMA) : 

CH, 



CH,CH,0 

CHCH 2 CH 2 0 — (- CH,CH 2 0 }— (CH 2 C >— H 



3 wi i 2 w \^ 



m 



CH 3 CH 2 0 



c = o 

I 

o 

I 

(CH 2 ) 2 
I 

N 

/ \ 
H 3 C CH 3 
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(±3&<D Kataoka et al., Macromolecules 1999, 3 2, 6892-6894 ^|E4fe<75 
»tottlbfe PEG Mw=5000g/moK PAMA (tfV [(2-N, 
N-i?^=?-/l,T^/) ]) hi) Mw= 1 4,000) (D0.5g^^7K^ 

i22ml ^Dx., 3 5°CX5^Tm&Vim(OT^?-J\'m*TJ\sf\i K£ (^/V^/U) 
KSEffeUlfc, EOfi?^ 10M NaOH©3 7.4m 1 SrfflV^^filU F7i? 

K (PIERCER) ©1.0XlO- 3 mol (0.0 3 8 g) ^Px:2^Wit#U^ 
£^fc 0 ^c^^^NaBH 4 Sr2.6X 1 0" 4 mo lSPX-TSTcbfc^ *^^t°^ 
^ NaBH 4 ^*f5fcfel B P B l7j«F£*To7*: (7X3^ 3 HI) 0 ^ffJ^T#> 

/^7;«»8ml , IffiBtfTObfcf^^-PEG-PAMA^P 
#2.4 6 5X 1 0- 6 mo 1 (0.0 4 8 g) 3 0^j»U^?£i2rfco •£<*>*. 

7— X'fimWZC dC 1 2 »U Na 2 Smm (WP*12.0X l 0- 5 mo 1 ) StHB 

- 5 vrmtbtitcWiM* (tf^wbPEG-b-PAMA-ca s-r/m^t^^ 
o) ^ov>-c. leza-6 0 0 (.xmmFFffl \c^xmm-^-^mt^m^tct ^ 

5> p H= 7 ^T-eZE<D«^f^^Ufc (^/h»<^7K^£: 0 . 5 m g /m 1 ht£Z>£5\Z. 
M^J2 : 




/ 



^^-l^v 5 ;**^ y U" — h (E DMA) 
£ fc (4 ^ fc*~/l^< i^-tf V 



\ 
N 

/ \ 



H 2 C CH 2 



(TK'+'-e^fUbM-a-) 



H 3 C CH 3 



( DEAEMA ) 
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m^L^mm-r^, ^v^^yy ^ww^n^/v^- ( c -pegvb) t 

N,N-S?xf /U7 5 y i W ^ ^ !) V"— h (DEAEMA) <^M*JtS: 1 /0. 5~ 1 / 
1 0 OOf5ffl-C^b$^ c-PEGVB-p (DEAEMA-EDMA) <Z>fiBi£tfTo 
fco #*Oft3i**»a, c-PEGVBiDEAEMA©^Itt0.7 5 g> EDMA(Di 
5 JPitt^/Wifc-Cl/ (c-PEGVB + DEAEMA), Mt« y *A (KPS) ^3P* 
tt^t/VitTfl/ (c - PEGVB+DEAEMA+EDMA), tKI 5ml £: bfco ^ttb 
©»Bg&tt«:TIE* 1 ^1"o 

c-PEGVB-p(DEAEMA-EDMA)(D^^# 





c-PEGVB/DEAEMA 




ffifiQM; (mg) 












c-PEGVB 


DEAEMA 


EDMA 


KPS 


1 


1/0.5 


1/4.8 


500 


250 


3.2 


4.5 


2 


1/1 


1/9.6 


375 


375 


4.4 


6.1 


3 


1/2 


1/19 


250 


500 


5.6 


7.7 


4 


1/4 


1/39 


150 


600 


6.6 


9.1 


5 


1/8 


1/78 


83 


667 


6.9 


9.9 


6 


1/50 


1/486 


15 


735 


7.9 


10.9 


7 


1/100 


1/971 


7 


743 


8.0 


11.0 



10 

cPEGVB [a - If^/l^^/U- a> v-yl^K V x. 

^vy^y (^ijxf i/y^y 3-/w^n^y v^tip^^ii 8 0 0)] 0. 
1 5 g , KPS9.1 m g&tftk 15ml P$^Lfc 0 \*V 

— f — M£ VmM&ft^fCo Hfc> ^v^m-J: t) EDMA 6. 6 n 1 % DEAEMA 
15 6 5 0a L^Jt?y x&V>lsy V /W^ n^/-7-/KP StK^^Px. n S?&T?3 0 
#«}l#L.fcfL 6 0°C(e:#?Mb2 4^ra^bfc o 2 4fl^M N SSMfeOGC 
88B£«rfrV \, *ra?<^D E A EMA&tfE DMA^i^ bT V bfc 0 # htlfc 
M^*m&Wii¥fc£i9yFmm$:V£%, c-PEGVB-p (DEAEMA-EDMA) 

20 ©^fc^fclj; V &btl1t^;X7^7<7>$mRXM&frJfi$:, DLS %T«I 
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m2 c-PEGVB-p(DEAEMA-EDMA)^MI: 





(nm) 


»/r 2 


1 


49.5 


0.230 


2 


46.5 


0.140 


3 


55.2 


0.0940 


4 


62.9 


0.0438 


5 


82.3 


0.0881 


6 


196 


0.0926 


7 


341 


0.0206 



mm$>\3 ; c-PEGVB-p (DEAEMA-DVB) <D9S& 
5 t/^7x7^flUt5^ c-PEGVBO^Ml 8 0 0~7 3 0 0<DQmV& 
f^tc-PEGVB-p (DEAEMA-DVB) <D&J$,&ftit£ 0 #*<^f±^*{^ 
c-PEGVBtDEAEMA^H-e0.7 5g, i?\?~sW<>»&^ (DVB) WSSfln* 
Y&^/VVGV 1 / (c-PEGVB+DEAEMA), K P S ^Plr^/VJtT 1 / (c-P 
EGVB+DEAEMA+DVB), tKI 5ml irbT^TofCo ^ Ofai##&TIE<^ 3 

io lcW„ 

^3 c-PEGVB-dCDEAEMA-EDMA)^^ 





PEG 


c-PEGVB/DEAEMA 




WtiUlk (mg) 












c-PEGVB 


DEAEMA 


DVB 


KPS 


i 


1800 


1/4 1/39 


150 


600 


4.3 


9.1 


2 


4200 


1/20 1/453 


36 


714 


5.0 


10.5 


3 


7300 


1/10 1/394 


68 


682 


4.8 


10.1 



Kf«c-PEGVB (t?Wil8 0 0) 0.1 5 g, KPS 9. 
15 lmgM*15ml^Bi, »^?L*l 0 ^(D^^^T* t°^-^-^ J; <9fl&^ 
^rfirofco iXU 9 DVB 4. 8 » 1 , DEAEMA6 5 0 n 1 Sr^P ^ 

©D E A EMA;£OT> V B mWk UTV ^*£r«HB bfd 0 # ^^fdS^^M^t- £ 
20 9^§*&SrlSfe#, c-PEGVB-p (DEAEMA-DVB) ~T/^y^. T7K^f^^# 
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^4 c-PEGVB-p(DEAEMA-EDMA)^MI: 





(nm) 


n/r 2 


i 


65.0 


0.064 


2 


52.0 


0.078 


3 


56.0 


0.093 



5 ±.|BOSSB^ll3^o-C$SBtbyhc-PEGVB-p (DEAEMA-DVB) ©Wrff 
##1. 2MU ? 3©fy^7x7('OV^LEZA-6 0 0 CJSBCTEFtt) tiot, 

1 £ft3«fc5te#*RU NaC 1 S^PX-T 1 = 1.0 X 1 0 ~ 2 KllfflSg Lfc, l.OXlO" 2 
N-HC 1 tKlil.O X 1 0- 2 N-NaOH7K^^Ox.Si^(C < j;«9 pH£2~l 

g«!Ji 

dODlSSSM-Ctt, ±IB«»J 1 ^oT#fetLS WWbPEG-b-PAMA- 
Cd S*ttt5«ll»^W^y M hV^bT^ (Tex SAfcfcV^) % 
15 Lfdj^ 1 T^-fr* 1/ y K~ V VfifiPTTM? ^(BSA) SrSSJjn Lfdt^C&V vC, 

tMti«p^{cN a c 1 MBL, *©«©3^/i^- MbftSrW^rs. 





CdS 


TfexSA 


NaCl 




[(X 10-6)mol/l] 


[(X 10-6)mol/l3 


(mol/0 




191 


2.95 


0 


NaCl 


191 


2.95 


0.15 



20 ^Ajgn^ffifc^N a C 1 

^^O.Sml^^K^f^Ci^ Tex SA (Texas RedB 

s Ai-mtmm&m u < & s £ o K^&wm. ufct>©) mm&& 2 6 M i » ^ 
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y*T4 < 1B& VtzM. 0.5ml U ? o -fer/Wfc/BV vrgtft.X'** 

h/^m^tCo tiCNaC ljtfg&L (3.3mo 1/1) £0.0 5ml$S#PU S^cfc 

h^MfeZft^tc (MUmtZM&feC d S ; 1.9 0 X 1 O" 3 mo 1 
/l s Tex-SA ; 2.9 X 1 O" 5 mo 1/1)„ ^JPrSrEI 2 ^l",, 
5 m2frb, pH=7.4tW^-PEG-CdSt/ft : FiTex SAfo^fi 
Tex-BS A^S-^^iirS iPF^- 6 2 0 nm^ft^ffitf&^So N a C 1 «Sft#L 
1 0%^W#^ii*P^fc5fc:J6, Tex S A^T1i^§^^ 1 0%i|lS^LW 
— J?Xs Tex-BS A<D%kXfe SAt fr^TW bMzmft<DM'P&»&tlfro 4 
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;h/CJ3!K ^bT 

10 (b) SgfeRJcfi*, TOI«^^ufc«^/J^W^^^uT?^b#5^ 
(c) X@ (b) <Z)^a#{^#i-5^^^#fc^l^#:co#ftco^ i: « , 

^vjn— , K (^/Wa- /v)> tf?y (\?=.;v\?x2 y K^) *3J;tW?!l (N,N 
-^^T^y/Kr^ K) ^6>Jfe^«fc«951^5^y^ (-*5l5b ;^rbT 

20 Tjfy^-^— ^^^sm/m^^^ffat^^r^bfc^y^-^^ — ^ (a) : 

R 1a 

I / R2a 

CH 2 = C — COX — (CH 2 ) p — N ' ( A ) 

R 3a 

25 fcb<tt6£©«^«3&fcbTt>,fc<, 
Xt±-0-*fct±-NH-«:*U -tbT 

pf±2~6tf>S8»rCfc5.] T^^tbS^-/^— N Sfctt— jKsfc (B) : 
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R 1b 

I 

CH 2 = C — COO — (CH 2 ) q — Y ( B ) 

[tt.R^tiDk^ttltftC^TA^A&tels* Y»^^(-COOH), 
*/VJfc (-SO3H), 7t* 9 S*AJfr (-OSO3H) ti1illtt*r*/ftX&y 

O 

II 

(-OP(OH)2) 

5 ^eb-c 

*°y CJ^)> « (T^7= 3 r^3-co-N,N-v ? C 1 _ 6 T/^/VT^y-C 2 _ 4 T 
A^M N asK y (^VW? 5 - 0 -N,N— 5?C ^TAf^AST % / - C 2 _ 4 T/^^) , 

R 1a 

CH = C — COX — (CH 2 ). — ( A ) 

\ R3a 

Xtt-0-*fctt-NH-«r&U ^UT 
20 pfi2~6C0^T*fcS o ] -C££*L3*/-r— iCftJfe-rsWf^ lfciaft^^Sfeb 

5 . # y sr^— * t •r^m^-wmK^ y -v— ^vt 
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R a 

I 

X — r CH 2 rj - L 1 — O — (- CH 2 CH 2 0 L 2 — C = CH 2 (M) 

0£<k xtt7K^m^> -coozs (irt, zit^mm^tci-i^m^m-r), -c 

HR X R 2 (^r-C\ R^Jlt/R 2 ^ C 1 _ 6 T/^/^= 3 rv'^ 
^ot-OCHR' -CH 2 0-tfcoT, R' as**®^ *> b< ttC ^TA^/l^^fc 

S^Sr^i") *fcli-CH=oS^U 

R a tt^JW-T-* fe« C,_ 6 T/^v*Sr* U 

n}42~10,00 0«tfc!), ^rbT 
R 1a 

I / R2a 

CH = C — COX — (CH 2 ) D — N'T ( A ) 

X R 3a 

15 

D£«k R 1 a teTk^UlH^ fc c x _ 6 T^jv^m U R^^^R^rt^it-cc,. 
8 T/l^¥/l«**tT6\ £7cteR 2a 33J:tm 3a te\ ^^^#-^5^^^— MHC* 

*> b < tt 6 M<Dm^&Ml& UT t <fc < , 
20 Xtt-0-*/ttt-NH-Sr*U ^U"C 
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